Rh/IGF-I/rhIGFBP-3 administration to patients with type 2 diabetes mellitus reduces insulin requirements while also lowering fasting glucose.
Administration of insulin-like growth factor-I to patients with diabetes enhances insulin action and reduces the degree of hyperglycemia but it is associated with a high rate of adverse events. Infusion of the combination of rhIGFBP-3 (the principal binding protein for IGF-I in plasma) with rhIGF-I to patients with type I diabetes improved insulin sensitivity and was associated with a low incidence in side effects. In this study, 52 patients with insulin-treated type 2 diabetes received recombinant human IGF-I plus rhIGFBP-3 in one of four dosage regimens for 14 days. The four groups were: (1) continuous subcutaneous infusion of 2 mg/kg/day; (2) the same 2 mg/kg dose infused subcutaneously over 6 h between 2000 and 0200 h; (3) 1 mg/kg twice a day by bolus subcutaneous injection; (4) a single bedtime subcutaneous injection of 1 mg/kg. Across these four groups rhIGF-I/rhIGFBP-3 decreased insulin requirements between 54% and 82%. Fasting glucose decreased by 32-37%. Mean daily blood glucose (4 determinations per day) declined in all 4 groups (range 9-23% decrease). Frequent sampling for total IGF-I, free IGF-I and IGFBP-3 was performed on days 0,1,7,14 and 15. The peak total IGF-I values were increased to 4.0-4.8-fold at 16-24 h. For free IGF-I the increase varied between 7.1 and 8.2-fold and peak values were attained at 16-20 h after administration. Both the time to maximum concentration (Tmax) and the maximum free IGF-I levels (Cmax) on day 1 for all groups were substantially less than previously published studies, wherein lower doses of rhIGF-I were given without IGFBP-3. The improvement in glucose values and the degree of reduction in insulin requirement were the greatest in groups 2 and 3 and the patients in those groups had the highest free IGF-I levels. The frequency of side effects such as edema, jaw pain and arthralgias was 4% which is less than that has been reported in previous studies wherein IGF-I was administered without IGFBP-3. We conclude that rhIGF-I/rhIGFBP-3 significantly lowers insulin requirements yet improves glucose values and these changes may reflect improvement in insulin sensitivity. Coadministration of IGFBP-3 with IGF-I produces lower free IGF-I (Tmax and Cmax) levels compared to administration of IGF-I alone and is associated with relatively low incidence of side effects during 2 weeks of administration.